Abstract: The common hamster (Cricetus cricetus) is a facultative hibernator producing up to three litters per year. Juveniles born late in the season have less time to grow and prepare for the winter than early-born ones. We investigated a free-ranging population in an urban environment in Vienna, Austria. We compared body mass, proportion of body fat, as well as head, tibia and hind foot length between juveniles of first and second litters at natal emergence, four weeks post-emergence and shortly before onset of hibernation. In addition we tested for differences in growth rates during the first four weeks after emergence and for potential effects of sex and litter size. Capture-mark-recapture techniques were applied. Body fat content was calculated using a multiple regression model integrating morphometric parameters. At natal emergence, second litter offspring were larger and heavier than those of first litters. Litter size did not account for these differences. During the first week after natal emergence, first litter pups gained body mass faster, and during the first two weeks also showed faster head and tibia growth rates than second litter pups. Four weeks after natal emergence, however, second litter juveniles were still larger and heavier than first litter ones. Body fat content four weeks post-emergence did not differ between first and second litters but decreased with litter size. Shortly before onset of hibernation, however, first litter juveniles, which had more time to grow and accumulate body fat, exceeded second-litter ones in all measured parameters. In all litters investigated, we found no sex difference at natal emergence but males were heavier and larger than females four weeks thereafter demonstrating that the commonly known sexual dimorphism in this species developed during this period. Considering the time constraints late born juveniles face, the con-72 MARC - ditional advance at natal emergence is assumed to be adaptive by increasing the chances for these individuals to survive overwinter despite the limited time to prepare for the hibernation period.
INTRODUCTION
Hibernation is an adaptation to periodically low ambient temperature and consequential seasonal energy shortage (HUMPHRIES et al. 2003) . To survive the winter period, hibernators need sufficient energy reserves especially to enable the energetically costly arousals out of torpor (NEDERGAARD et al. 1990 ). In addition, some species like the common hamster spend extended periods at normal body temperatures in their burrows or even above ground (WASSMER 2004) . The two main tactics to allocate energy reserves are building up adipose tissue and hoarding food caches (DAY and BARTNESS 2003 , HUMPHRIES et al. 2003 , NEDERGAARD et al. 1990 , with common hamsters using both alternatives ) with different emphasis in males and females . In general, hibernators are seasonal breeders with a temporally limited reproductive period that requires adaptations in reproductive timing and energy allocation for the winter , NELSON et al. 1990 ) to enable overwinter survival in adults and offspring. At our study site in Vienna, vernal emergence in common hamsters occurs from early March in males to April/early May in females and first copulations have been observed shortly after female emergence MILLESI 2008, HUFNAGL et al. 2011a) . After a gestation time of 17-21 days (KIRN 2004 , VOHRALIK 1974 and about three weeks in the natal burrow, juveniles emerge above ground and are weaned shortly thereafter (NIETHAMMER 1982 , SELUGA et al. 1996 . While most hibernators reproduce only once per season , common hamsters can have up to three litters per year (ENDRES 2004 , FRANCESCHINI and MILLESI 2005 , SELUGA et al. 1996 . Average litter size at our study site was 4.3 ± 2.1 (mean ± SD) (HUFNAGL et al. 2011a ) and ranged from 1-9 pups per litter (FRANCESCHINI-ZINK and MILLESI 2008) . Previous studies showed that litter sizes of first litters in a season were larger than those of second litters (HUFNAGL et al. 2011a, FRANCESCHINI-ZINK and . The total number of weaned offspring was higher in females which emerged early in spring and increased with the number of litters per season (FRANCESCHINI-ZINK and MILLESI 2008) . Although juvenile common hamsters immerge into their hibernacula later in the season than adults (ENDRES 2004 , FRANCESCHINI and MILLESI 2005 , NIETHAMMER 1982 , they face rigid time constraints. They have to grow, find an appropriate burrow by taking over an abandoned one or building a new burrow (Seluga et al. 1996) , and prepare for hibernation by gaining body fat and hoarding food. To accomplish these tasks, it is beneficial to have as much time as possible; however, the time span decreases with increasing birth date. These temporal constraints could be challenging for late-born juveniles and might lead to increased adrenal activity resulting in elevated glucocorticoid (GC) concentrations. Increased GC secretion over a longer period could inhibit growth rates, impair body condition and increase mortality rates. This is supported by the result that free-ranging lateborn juveniles had higher cortisol levels than early-born ones shortly before winter, and body mass, body fat and overwinter survival were lower in latecompared to early-born juveniles . Moreover, it has been shown in a laboratory study (KIRN 2004 ) that later birth dates negatively affected juvenile body mass in autumn. In addition, maternal investment might decrease with advanced season due to limited energy reserves of the females.
The aim of our study was to investigate differences in body mass, body fat content and structural body size between juveniles of females first and second litters at natal emergence, during the early post-emergence period and shortly before immergence into their hibernacula. Based on previous results we hypothesized second litters to contain fewer offspring but, assuming similar maternal investment in first and second litters, higher body mass and/or body fat of second-litter juveniles at natal emergence. Due to the longer active period, we expected first-litter juveniles to be in better condition at the end of the season. We generally expected a negative effect of larger litter sizes on body mass, fat or size like it has been shown in numerous small mammal species (GUERRA and NUNES 2001 , HUBER et al. 2001 , KAUFMAN and KAUFMAN 1987 , NEUHAUS 2000 .
METHODS

Study site and period
The study site was an urban area in Vienna (Austria, +48°10'N, +16°22'31" E) of approximately 2.7 ha. A population of free-ranging common hamsters inhabited green areas between and encircling buildings. The site consisted mainly of frequently mowed lawns with hedges, bushes and trees crossed by concrete pathways and mesh wire fences. Data collection was performed five days per week from March 29 th until October 5 th 2010. Due to their bimodal daily activity pattern (EIBL-EIBESFELDT 1953 , SCHMELZER and MILLESI 2008 , WENDT 1989 , hamsters were trapped from sunrise to the end of the morning activity period (around 10.30 am) and approximately twice per week from about 4 pm until sunset. In addition, behavioural observations were carried out five days per week during the evening hours while females breeding burrows particularly were monitored to detect juvenile emergence (see below). The daily sampling intervals for trapping and observing were chosen since the number of individuals active above ground as well as the individual frequency of above ground activity did not differ between morning and evening hours throughout the entire active season at our study site, neither in adults nor in juveniles (SIUTZ et al., unpublished data) .
Field techniques
Adult and juvenile common hamsters were captured using peanut butter baited Tomahawk live traps, which were checked every 20 minutes at the latest. To avoid anaesthesia, the individuals were led into conical cotton sacks, laterally fitted with Velcro® strips and prepared with different openings to allow measurements of particular body parts. During the 5-10 minutes investigation, the morphometric parameters of body mass (± 1 g), head, tibia and hind foot lengths (± 0.1 mm each) were recorded. Sex, reproductive status (testes width, vaginal opening, teat size) and age (adult, juvenile) were determined and date, time and trapping location (4x4 m grid) were listed. Individual recognition was enabled by implanting subcutaneous transponders (PIT tag, Data Mars) and visual recognition by applying commercial hair dye in individual patterns on the dorsal region. Thereafter, the animals were released in front of their burrows (FRANCESCHINI et al. 2007) Based on monitoring of body mass and reproductive status in adult females, parturition was identified by distinct body mass loss and increased teat size, partly with milk remains (FRANCESCHINI et al. 2007, SIUTZ and . Juvenile natal emergence thus could be expected 17-20 days thereafter (EIBL-EIBESFELDT 1953 , ENDRES 2004 , VOHRALIK 1974 . Natal emergence was defined as the day when the first juvenile of a litter was observed above-ground. If natal emergence was detected during evening observations, we trapped the juveniles later the next morning. Almost all young of a litter emerged within one day. In our study, litter size was defined as the number of juveniles that emerged from a females breeding burrow. Litter number was defined as a females first or second litter of the season. Out of 128 recorded juveniles, only those of which natal emergence date, litter size and litter number (offspring of first or second litter) were doubtlessly known were used for analyses. Thus, litter mates (n=47) of seven different litters (4 first, 3 second litters) were included in our statistical models. To increase sample size for statistical analysis of sex differences at natal emergence, all known litters were analysed, including those of which litter number was unknown. Pups of third litters (2 litters, 6 individuals) were excluded due to missing data points.
Body fat content
As described by , body fat content was non-invasively calculated by a multiple regression model using the parameters body mass, head, tibia and foot length. The model was developed and validated by morphometric measurements of recently dead (within 12 hours) individuals and subsequent lipid extraction using a Soxhlet apparatus and petroleum ether as a solvent. Body fat analyses were not performed at natal emergence, because the present model is not valid for juveniles below a certain body mass.
Date and phase definitions Natal emergence was defined as day of natal emergence +2 days. The period afterwards was defined as post-emergence phase, lasting four weeks. We analysed all morphometric parameters at natal emergence and at the end of the post-emergence phase, i.e. at day 28 ± 2 after the day of natal emergence, which was defined as four weeks after emergence. Finally, the last data which could be recorded within the week before the juveniles immergence into their hibernacula (between Sept 1 st and Oct 5 th ) where defined as prehibernation. Due to death (KAYSER et al. 2003 , VOHRALIK 1974 or dispersal (SELUGA et al. 1996 , WOLFF 2007 during the season or missing data, the sample compositions and sample sizes differ between the phases. Analyses at natal emergence, four weeks thereafter, and during prehibernation included data of both male and female juveniles.
In addition, we analysed body mass gain and growth rates in juvenile males during the first 14 days interval post emergence (i.e. day of natal emergence until day 14 ± 2 thereafter) and during the second 14 days interval after natal emergence (post emergence day 14 ± 2 until day 28 ± 2, i.e. end of postemergence phase). Analyses were performed only for males due to insufficient data for females.
Statistics
Statistical analysis were performed in R 2.15.3 (Team R Development Core 2008). Linear models were computed, testing for normal distribution of model residuals by Shapiro-Wilk tests and for homoscedasticity using Levene tests. If model residuals were not normally distributed, the response variables were logtransformed. The full models included sex, litter size and litter number (first, second) and their two-way interactions as predictor variables. Model simplification was based on the AKAIKE information criterion (AIC) (AKAIKE 1973) corrected for small sample sizes (AICc) (HURVICH and TSAI 1991, MAZEROLLE 2011) . The respective minimum adequate models are given in the tables including whether a predictor variable dropped out of the model based on AICc reduction. Due to dropping out of every interaction during the model simplification processes, ANOVA tables from the final models were computed using marginal (Type II) sums of squares. Because of unbalanced data at natal emergence concerning males and females, predictor variable sex was excluded from models at natal emergence. Instead we calculated the mean values of males and females of all mixed-sex litters and performed paired t-tests and a Wilcoxon signed-rank test from one not normally distributed sample to test for sex differences within litters at natal emergence. In addition, we tested for potential litter effects by computing linear models with mean values of the single litters as response variable and litter number as predictor variable (i.e., we calculated for each morphometric parameter mean values per litter and used them as response variables). Since p values were similar and R 2 values were almost the same compared to models with values of single individuals as a response variable, only results on the latter analyses are shown.
Performed single correlations were Pearsons correlation tests, and to test for sex ratio bias Exact binomial tests for goodness of fit were conducted. To test for differences in the prehibernation immergence date between first and second litter offspring, a MannWhitney-U test and for length of the active above-ground season between those two groups a students t-test wee performed. Significance levels were set at p = 0.05 if not stated otherwise. Results are shown as means ±SD. RESULTS 47 individuals of seven different litters (four first, three second litters) were used in our study. Litter sizes at natal emergence were 4, 7, 8, 12 and 4, 5, 7 for the first (L1) and second litters (L2) respectively. A linear model showed no differences between litter sizes of first and second litters (p = 0.3, F 1,5 = 1.34, n = 7). First litters emerged from May 25 th to June 23 rd and second litters from July 28 th to August 2 nd . Age at natal emergence was similar in first (21.9 ± 3.4 d) and second litters (22.8 ± 2.5 d; students t-test: t = -0.41, p = 0.7, n(L1/L2) = 4/3).
Body mass in adult females before gestation onset had no influence on litter size, mass or the average juvenile body mass at natal emergence (Pearsons correlation: p = 0.54, p = 0.72, p = 0.36, n = 6 respectively).
There was no biased sex ratio in first or second litters or in all litters pooled (Exact binomial tests for goodness of fit: p = 0.36, n = 31; p = 0.40, n = 16; p = 0.28, n = 47 respectively).
Immergence into hibernacula occurred from September 1 st until October 1 st with no significant difference between first-and second-litter individuals, but a tendency of later immergence in second-litter juveniles (MannWhitney U test: p = 0.058, n(L1/L2) = 7/8). The duration of the active season differed significantly (students t-test: t = 13.22, p < 0.001, n(L1/L2) = 7/8) and was on average more than 2.5 times longer (112 ± 12 days) in first-than in second-litter offspring (43 ± 8 days). All juvenile males captured during this study developed (at least temporarily) scrotal testes, whereas only two females showed an opened vagina. Time of birth did not affect gonad size since mean testes width was similar in first-(14.9 ± 1.7 mm) and second-litter males (15.1 ± 0.8 mm; students t-test: t = -0.23, p = 0.82, n(L1/L2) = 19/9).
Effects of litter number
At natal emergence, juveniles of second litters had larger head, tibia and foot lengths and were heavier than those of first litters (Table 1, Fig. 1 ). Four weeks after natal emergence, second-litter juveniles were still larger in all parameters and heavier than first-litter ones (Table 1, Fig. 1 ). Body fat was not affected by litter number, since this predictor dropped out during the model simplification process (statistics for this predictor at last appearance in the model: p = 0.17, F 1,15 = 2.06, n = 17). Shortly before immergence into hibernation, however, first-litter juveniles had higher body mass and larger head and tibia length compared to second-litter ones (Table 1, Fig. 1 ). Foot length was no longer influenced by litter number. During this phase, we also found significant differences in body fat content between first and second litters (p = 0.005, F 3,11 = 12.62, R² = 0. 85, n = 15), being higher in first (17.6 ± 4.6 %) than second ones (12.6 ± 4.9 %). 
Growth rates in males
We additionally analysed growth rates in male juveniles during the first four weeks after natal emergence. During the first two weeks, first-litter males grew faster in head and tibia lengths than second-litter ones (Table 2, Fig. 2 ). This was no longer the case during the second 14 days interval: neither litter number nor litter size affected growth rates (Table 2, Fig. 2 ). There were no significant results concerning body mass in either of the two 14 days intervals (Table 2) . However, when we analysed only the first week after natal emergence, first-litter males gained weight faster (3.58 ± 0.85 g/day) than second-litter ones (2.58 ± 0.6 g/day; linear model: p = 0.009, F 1,11 = 10.17, R² = 0.43, n = 13). Fig. 1 . Effects of litter number. Differences between first-and second-litter juveniles (means ± SD) in body mass (A), head length (B), tibia length (C) and foot length (D) at natal emergence, four weeks after emergence and shortly before onset of hibernation. ***p < 0.001, **p < 0.01, n.s. = not significant Fig. 2 . Growth rates in males. Daily increase of head and tibia length in first-(L1) and second-litter (L2) males during the first and second-14-days-intervals after natal emergence (sample sizes: L1-head = 7, L1-tibia = 8, L2-each = 3). ***p < 0.001, n.s. = not significant
Sex differences
At natal emergence, mean body mass (p = 0.18), head (p = 0.31), tibia (p = 0.17) and foot length (p = 0.04) did not differ between males and females within litters (n = 5 for all parameters, paired tests, Bonferroni corrected significance levels at p = 0.0125). Four weeks after natal emergence, however, we found sex differences in that males had higher body mass and larger tibia and foot length than females after being corrected for litter number (Table 3, Fig. 3 Table 3 . Sex differences. ANOVA tables from AICc based minimum adequate models concerning only differences in body mass, head, tibia and foot length (respective response variable in the model) between male and female juveniles (predictor variable sex in the respective model) four weeks after natal emergence and shortly before hibernation onset (phase). Sex differences at natal emergence were analysed using paired t-tests (see methods) and the results are stated in the text. Due to AICc based model simplification, the following predictor variables were not included in the final models -natal emergence: litter size in all models, and since sex was not included at natal emergence, this phase is not presented in the table; four weeks after emergence: litter size in all models; prehibernation: litter size in all models, litter number in the model applied for foot length (see also Table 1) ; sex dropped out in the head length-models of four weeks after emergence and prehibernation and is thus not presented for these phases. Fig. 3 . Sex differences. Differences between males and females (means ± SD) in body mass (A), head length (B), tibia length (C) and foot length (D) at natal emergence, four weeks after emergence and shortly before onset of hibernation. n.s. = not significant, **p < 0.01, ***p < 0.001 over the course of the season: males were still heavier than females and had larger tibiae and feet shortly before onset of hibernation (Table 3 , Fig. 3 ). Head length, however, was not influenced by sex in any of the phases. Body fat content was similar in both sexes four weeks after natal emergence (males: 8.4 ± 4.9 %, females: 7.5 ± 4.1 %). Shortly before onset of hibernation, however, males had significantly higher proportions of body fat than females (males: 17.6 ± 3.3 %, females: 9.5 ± 4.1 %; p < 0.001, F 3,11 = 21.14, R² = 0.85, n = 15).
Effects of litter size
Litter size had no significant effect on body mass, size or sex during all three phases (Table 1 and Table 3 ). However, we found a positive relationship between litter size and body fat four weeks after natal emergence (p < 0.001, F 1,15 = 25.54, R² = 0.61, n = 17) as well as shortly before hibernation onset (p = 0.017, F 3,11 = 7.94, R² = 0. 85, n = 15), with higher proportions of body fat in pups of smaller litters.
DISCUSSION
Common hamsters can have up to three litters per season (ENDRES 2004 , FRANCESCHINI-ZINK and MILLESI 2008 , WEINHOLD and KAYSER 2006 . Earlier studies in Vienna however showed that most females raised two litters per season, a few females only one, and a third litter was observed rather exceptionally (FRANCESCHINI-ZINK and MILLESI 2008 , FRANCESCHINI and MILLESI 2005 . These results corresponded to those in our study period, in that only two females had three litters, but these were excluded from analyses due to low sample size. The range of 4-12 pups per litter in our study was similar to previous findings in Vienna MILLESI 2008, FRANCESCHINI and MILLESI 2005) and other sites (ENDRES 2004 , VOHRALIK 1974 . In our study, the first litters emerged between May 25 th and June 23 rd and second-litter juveniles emerged within six days after July 28 th . These emergence dates were similar to earlier years in Vienna. Thus, reproductive timing and output in our study period can be described as unexceptional for common hamsters in Vienna.
The most intriguing result of our study was that second litter pups were larger and heavier than first litter ones at natal emergence and this difference persisted at least until four weeks thereafter.
One determining factor could be litter size. Large litter size is known to negatively affect body mass or postnatal growth rates in many species, for example Syrian hamsters (Mesocricetus auratus; GUERRA and NUNES 2001) or European ground squirrels (Spermophilus citellus; HUBER et al. 2001); in our study, however, we found no differences in litter size between first and second litters and accordingly, no effects of litter size on body mass or size were found.
We decided to pool the individual values of first and second litters, and performed a linear model with the mean values of the litters as response variables. Based on this result we can exclude that the differences were due to litter effects.
As our first measurements were taken at natal emergence, we cannot answer the question if the differences between first and second litters already existed in utero, at birth, or developed during the pre-emergence period in the breeding burrow. The duration juveniles stayed inside the burrow before natal emergence, however, was similar in first (18-25 d) and second litters (20-25 d); therefore, an age effect could be excluded.
Another explanation could be differences in the quality or quantity of food hoards in the natal burrow. Females carry food into the burrow throughout the active season and usually feed underground . Considering the fact that juvenile common hamsters can start to feed on solid food stored in the burrow at the age of six days (EIBL-EIBESFELDT 1953) , seasonal changes in available food sources (HUFNAGL et al. 2011b ) may affect postnatal growth rates. Although it seems unlikely that food quality had increased from May to July in the study area, the availability of high-quality food items (e.g. seeds, berries) may change over time. As we have no information on quantity or quality of food hoards inside the burrow we cannot exclude such an effect.
Furthermore, one could expect that a females ability to invest in reproduction may decrease throughout the season due to increasing energetic constraints. Our results, however, indicate higher maternal investment per pup in second litters because these juveniles had higher body mass and larger size than those of first litters at a similar age. Since female body mass before gestation onset did not influence juvenile body mass at emergence, effects of maternal condition could be excluded. All females sampled in this study, however, were primiparous and therefore, higher maternal experience with increasing litter numbers could affect offspring condition, leading to larger and heavier second-litter juveniles.
We were not able to calculate the pups body fat content at natal emergence because the morphometric method is not validated for this age class. Four weeks after natal emergence, however, body fat content was affected by litter size in that body fat decreased with litter size. This effect was found both in first and second litter pups. Although the pups were already weaned at this time, the strong litter size effect suggests that this relationship was determined during lactation.
Taken together, we assume that the better condition of second litter pups during the first weeks post-emergence was caused by higher maternal investment in later born offspring compared to earlier ones. This could have been accomplished by longer or more frequent lactation or by higher milk quality. We do not have any information on the quality of milk, but lactation durations of females ranged from 23-35 days in first litters and 19-27 days in second ones. Thus, lactation durations cannot account for the different juvenile condition and size at natal emergence and shortly thereafter.
During the first weeks following natal emergence, growth rates differed between first-and second-litter males (we had insufficient data of females) with first-litter males gaining body mass faster during the first week and having higher growth rates in head and tibia during the first two weeks after natal emergence compared to second-litter ones. Four weeks after natal emergence, however, second-litter juveniles were still heavier and larger than first litter ones, indicating that it takes longer than one month to compensate the deficit from natal emergence. And indeed, shortly before onset of hibernation, firstlitter juveniles were heavier, fatter and larger in head and tibia than second-litter ones.
At natal emergence, we found no sexual dimorphism, which corresponds to the results of VOHRALÍK (1975) , except for the hind foot length which differed between the sexes in VOHRALÍK (1975) . Lacking sexual dimorphism might indicate similar maternal investment and/or growth rates in male and female offspring, at least until natal emergence. Four weeks after natal emergence, males were heavier and larger in tibia and foot lengths than females. Our findings therefore correspond to the literature stating that the sexual dimorphism appears at the age of three to seven weeks in this species (NIETHAMMER 1982, WEINHOLD and KAYSER 2006) . Shortly before hibernation, males were heavier and larger than females, but like four weeks post emergence, there were no differences in head length. In addition to the known sex differences in body mass and size, we have previously shown sexual dimorphism in body fat content before hibernation in adult and juvenile common hamsters .
In conclusion, the conditional advance during the first weeks after natal emergence did not enable later born pups to compensate the temporal deficits. This head start, however, could nonetheless increase their chances to survive over winter despite having less time to prepare for hibernation.
WZORCE ROZWOJOWE I ZAWARTOAE TKANKI T£USZCZOWEJ U M£ODOCIANYCH OSOBNIKÓW CHOMIKA EUROPEJSKIEGO (CRICETUS CRICETUS L)
STRESZCZENIE
Chomik europejski (Cricetus cricetus) jest gatunkiem hibernuj¹cym, który mo¿e mieae do trzech miotów rocznie. Osobniki urodzone pod koniec sezonu aktywnoci maj¹ mniej czasu na wzrost i przygotowanie siê do zimy ni¿ m³ode urodzone na pocz¹tku sezonu. Przeprowadzilimy badania na wolno ¿yj¹cej, miejskiej populacji chomika we Wiedniu w Austrii. Porównalimy masê cia³a, zawartoae tkanki t³uszczowej, a tak¿e d³ugoae g³owy, piszczeli oraz tylnej stopy pomiêdzy osobnikami z pierwszego i drugiego miotu zaraz po pierwszym wyjciu z nory, cztery tygodnie po opuszczeniu nory oraz zaraz przed rozpoczêciem hibernacji. Dodatkowo porównalimy tempo wzrostu podczas czterech pierwszych tygodni od pierwszego opuszczenia nory oraz przeanalizowalimy dane w celu stwierdzenia obecnoci efektu p³ci i wielkoci miotu. Dane pozyskalimy stosuj¹c metodê od³owów CMR. Zawartoae tkanki t³uszczowej zosta³a obliczona na postawie modelu wielokrotnej regresji uwzglêdniaj¹c parametry morfometryczne. Potomstwo z drugiego miotu podczas pierwszego wyjcia z nory by³o wiêksze i ciê¿sze ni¿ osobniki z pierwszego miotu. Ró¿nica ta nie by³a powi¹zana z wielkoci¹ miotu. Podczas pierwszego tygodnia po wyjciu z nory osobniki z pierwszego miotu przybiera³y na masie szybciej, a tak¿e w pierwszych dwóch tygodniach wykazywa³y szybszy wzrost g³owy i piszczeli. Jednak¿e cztery tygodnie po wyjciu z nory to m³ode z drugiego miotu by³y nadal wiêksze i ciê¿sze ni¿ m³ode z pierwszego miotu. Badania zwartoci tkanki t³uszczowej cztery tygodnie po wyjciu potomstwa z nory nie wykaza³y ró¿nic pomiêdzy pierwszym a drugim miotem, wykaza³y natomiast zale¿noae miêdzy wielkoci¹ miotu a spadkiem zawartoci t³uszczu. Krótko przed rozpoczêciem hibernacji to m³ode z pierwszego miotu, które mia³y wiêcej czasu na wzrost i zgromadzenie t³uszczu, przewy¿szy³y osobniki z drugiego miotu we wszystkich badanych parametrach. W ¿adnym z badanych miotów nie zaobserwowano ró¿nic pomiêdzy p³ciami w trakcie pierwszego wyjcia m³odych z nory. Jednak cztery tygodnie póniej to samce by³y wiêksze i ciê¿-sze, co pokazuje, ¿e dymorfizm p³ciowy obserwowany powszechnie u tego gatunku kszta³tuje siê w³anie w tym okresie. Bior¹c pod uwagê ograniczenie czasowe, z którym musz¹ siê zmierzyae m³ode urodzone póno, zak³ada siê, ¿e ich wiêksze rozmiary i masa cia³a maj¹ na celu zwiêkszenie szans przetrwania zimy, pomimo ograniczonego czasu na przygotowanie siê do hibernacji.
